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(54) TCP COMMUNICATION HIGH SPEED DEVICE FOR ASYMMETRICAL LINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain high unidirectional 
communication speed by having only to install a high speed 
processing unit on a communication path in the case that a 
communication path between computers include a block with a large 
transmission delay. 

SOLUTION: A TCP communication high speed processing unit 10 for 
asymmetrical lines is placed at a position on a transmission line 
between computers 1 , 2 making communication with a 
communication protocol having flow control such as the TCP, where 
a transmission delay with the computer 1 is smaller than that with 
the computer 2. The high speed processing unit 1 0 uses a packet 
transmission reception means between the computers 1 and 2 to 
send/receive a packet. Data packets sent from the computer 1 are | 
transferred to the computer 2 in excess of maximum reception data 
amounts informed of by the computer 2, the data packets sent from 
the computer 2 are transferred to the computer 1 and ACK packets 
sent from the computer 2 are not transferred to the computer 1 . 
Furthermore, the high speed processing unit 10 uses an ACK packet 
generating means to generate an ACK packet with respect to the 
data packet sent from the computer 1 on behalf of the computer 2 
and sends the ACK packet to the computer 1. 
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(54) #^@iftfflTCPSftSB£*bfte 



(57) mm 

mm imt«M©aft«iSKfiaaft©**t»KW 
aftfttt±K:i^«K , r*^W-e-*iai 

[#» ¥8] #*f &®mm tcp aft ss siflsgs i o 

ffiliSff^H-ffftl. 2m<Dfcxk&±T\ H-Hftlt© 

w©e2jiM3j«anic«2 tow©ftaiB3i± o t>*sn 
ftgciStt-s,. dWB&flsgfi i o tttl-ftft i t©HR 

n/t$ry h©aftfttff5..ini[«i*»6ai«s*iT< 

Sf-?/^? KttttjraztfftflLT^SftfcftftT* 
-*ft*a*TftJHl2CftaU ftffft2 4>eSft« 

A>£2lffl $tlT<5ACK/1^>> MittS^ 1 (CteSEii 

sfe. d©saflss@i ottthSfti^eium 

ftlCaMTT*. 




1 

[#ffi8#©®H] 

JMIi:OlBloei8aK«»IB 2 Rftft&amaej&SKJ: 
J$¥R£:. J|lIfJM&©l«»U»2RJHIi©W« 

n*n^4r»hoa*«r*ffK »i «■*«*» saws 

ttTXSx-*/^'.? hS2tH¥8to<a$DLT^S«:*: 
jMTOfcf'-^aSJHATiS 2 U S2^ 

yh*JBlW-»«t««b. *2tUMW»S2HBS*lT 
<5ACK/^7 M4S 1 LfcWSry 
h»£fi#«*«*.. »1«-HC«*»6*2IHHI'MSI*» 
5 X ft £ iSSiift L fc C t t T « #*f«H»ffl T C 

TCP»«*aHb««. 

[»*«3] SYN/tfry hfttfSYN + ACK/tir 
y h*&*ltt*«£»2»*«i©:J**5'H>K:H 
■f3n**i'3>«f«4imLTE»U i§R3*?-> 
a >©*R«fcE*siMl*r* n -> 3 

^M^HI^ffl TCP a&ffi jiffcglB. 
[W*«4] F I N/l^r-y h^iSt^F I N/^y 

a©*7ac<ea-r4 c t *»«t-r*ai*s i*6 3 

•5W*js 1*64 fr>rft#cBttoiHtfMnMi tcp 
aftffi&ft&R. 

cpaffiitiafcgB. 

*i, »i«-*«*»6»2ini«'Mfti*»5aflr©eaiSK: 

W*»5a«©ea»«lWE*M(tia«J:!3'bfiHlil« 

*»/jNS^c«ts«p«fra»*JS 1*66 ^Tn*tcE 

[0 0 0 1] 

»K:ea»8©*€r^KIBI*^tr*^K:. MmM^Jbfc 

1 #K«-r-5«*tr-*isi©a«a«*«aft-rafc» 



(2) 4*M¥1 1 -2 5 2 1 7 9 

2 

0 jmhmmmi t c p mmnmitmmz w-r * t> ©t» 
•5. 

[0 0 02 ] 

[fi£#©J£ffi] ffUMCfcS'f >9-*v K77-feX 
It- t*XT?tt. 01 0fC^-r«fc^lC. -f>^-*7h9 
©x-^S'f >9-*y h 9fiiJ©li-»t8l <fcDfl!lA#fll 

iDA#«J©SH?*2*e>'f h9«©W-»*l 
^©affli. tS§^> I S DN^fflfi^-v h 7-^ 7 S 

/o ffiffl-r-sct^s^sns. 0iotp©^T. 4«ns 
K9ft©&arttff. 5 ««sa<i©§ffiK«. 8«;i— 

[0 0 0 3] C©<fc5^a«»ffi*t5©tt. &*DA# 

[0 0 0 4] -f>^-*5»h9t«fflSftTW 
TCP7"ahajHl 7P-ffl«SnTt>Sy^ 

£aa«©*£v>«sa»®»6*ffiffiT**y h«7- 

W [0 0 0 5] fct. C©«fca«»»C*<r»Ttt. -f 
>^-^ >y h 9 * 6)!)aA#^©T C P tii ?>a«©ii5a 

fls#M3ft*. 

[0 0 0 6] CCMftl/T. afiSrfroT^ 
SM-JMU. 2M©a«««©«KKW©W*lcy-h 
<7xl'gR&RRU y-N7x-f8Bra©a^CS6S 

©^sse^bJcat-rss^ii^snT^s. 

[0 0 0 7] 

[*W*«*ifcb«t5fr*HW] t*b. »DA#«#!Sc 
JO ^i^nSOT, &MX%M\Z-t'<Ty- h 7 x-f SB 

[0 0 0 8] ftoT. *5SWtt. «Sa«CJ:«'f 

t«»Tirffift*»*@»fflTcpafflMafts«*«tt'r 

[0 0 0 9] 

40 »jJUSll::ft558W«. 7D-f&Jffll£8-3afI7°D 
KnjUCfcOafiSfTaiBl t^2©imc«IW©e2IBS 
±t?. ft ltf*a£©m©£&&B#<«2ft)Fttl:©M 

©e ins® «k 0 1> ufics tc r » e> n-s sbt * ■? 
t. mith#<i*e»jifi$nT<*7 ; -^/^y 

tSACK/ty^ h *« 2 «■»*©«*> 0l:4*r* A 
CK;tT7h4^8t. SfltHll«t©WS^*2W- 

ttbT^««*S«^IIB7 f -***iB*T»2n-J|C*C 
50 eiUb. $2ft»f,MSnt<5T-i'/^7 h 



(3) 

3 

^eSffl^nT<SACK/^7H^l M-*B \Z 

2 itwm^fafro mm z m mt l tz z t z®m t r * » 
»#iii«fflTcpa««iafl:««T*«. 

[0 0 10] M$8 2C:ffi*891tt, WEafliy 
[0 0 1 1] »*B3C«*3eWtt* SYNAfryhR /0 
EBU S*3*^'>3>©0ftt«kiE»*ffl»-r-53 

isHfifflTcpamissaftSB-r**. 

[0 0 12] B#3B4K:«*$BWtt. F I b£ 
N/^7 h *x-^KSl0^7^ tgMf * £ t £4*® 

t-r**»#iBi«fflTCPafflstaft;8B"e»*. 

[0 0 1 3] M*tt5£ft*ftW*. *lth»«3»»6a W 

{i^^^^^#^^"r^*»^[ei^fflTCPamsii{b 

[0 0 14] »#JS6K«*589Jte, ^ltt^BtHi; 

afls«BT*a. 

[0 0 15] B#JS7£«*5MHtt, mifi-s«tt<> 

^satan* »i 2 ttjwt^ft 

*5aB©fia»K:tt«aafliia«*«**n, »2irat ^ 
M»6B i iM»^rt*5a«©fia*tt«E«aa« 
urn* o t>eaaa*t/h* t-r *#»*ni 

j^ffl t c p a« Aafc£B-?& * . 

[0 0 16] 

#»*B«fflTCPlM»fk81 (BIT. A3fc&B 

[0017] nifcsTcfcifc, *t»raa, eatajg© 
*e^*aa«H*6*«auT7D-«fit»^Tc 

wm\m\z, fcmimmi o*««B*ft*. tcp^p 

hn;Ptt>f hTi£<Wffl$nT*0. TCP 

tt7 d-MMMBK: J: 0 SBA 777 ©BfttRHW 
a. 

[0 0 18] ill;^^T, 2 ttfciS«IS±<B«ffiKra 
OS»«^*6J0A#«©«-J|t«, 3tta««fi, 4tt 

ttsafflro&ffiBBi 5tt«saB©s««B, 7«e 

H-fIl^>^^7 h9 35^0x-^*«fSaffllH 50 
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86£«aUTtt*«2K:a«U H*£«8 2te« 

B*I SDNWfi**y K7-^7S:figfflUTIhR® 
1^4>i£{f£f75,> 

[0019] h 2 ic^r ct 5 ir, *&\<Dm&it&m 1 o 

tt. JW8FI*W>/*4ryhaB«*Bl 1. ACK/^7h 

3 ymm^w^m i 4 > ^777^15 Rrmas* jb 

[0 0 2 0] 0 2(C^tfc«i^C7)*0iJOii5ji{bgBl 0 
[0 0 2 1] ff)WL 2m<03*9i'a>miLmz 

at* mmimw 1 ora^i*!/^* h&gffi^s 

T, aB«*»tff-K) 1 l££9> SflUc/^7h 

3 u a«E©->-y>x#^, a<tffl 

**5/a>WHfa¥»l 4Tfit5. znfccfcD, 

3>sicamiiSiSji{bosa3i*fi l '5-i:^-c#^o 
[0022] trawi. 2n©7 f -^<Ea«pntt, Mm 

{fcg@i0Tte, h«a>IHWii*S*« 

£ftfc:r-* (DATA) /^7h^Mfifil lfc 
<fc0£(BT*£, CODATA/^^ry MC»-r«*B« 
§ (ACK) /tfry h^ACK/^7 h^^^Sl 2T 

4*ut, i^sm^gi ift*uTB»BiK:aflrr 
2) tfimm<D'jn*»mm\ztt 

[0 0 2 3] *fc, ftgftBBlOM:. SltUfcDAT 
A/tjry h*a*«#Bl l!CJ;01«A#«O«'J(B2 

ictej^-ra- th#«2'\oDATA/i^^ h<Dmm\z# 
tfi^tK?^ > h ^im x%&?LTmmt2>o corns , 
iim^/jn^ ttntf § i/N* 777 ^»nx 1 * ^ m 

Bttt«sa«HB6(OaffilCJ:0^4r!y h*W»«2 
K:H»*TlCl»IHtB"r6fc», »BI*K:ttlW«2T 

f.ie»nt<sACK/^'7 HttttJiBi kKEarftc 
tit<* saftSBi o-pBiR'ra. 

[0 0 2 4] W±lCJ:0, y hffl^»»«l 

[0 0 2 5] IHiL 2m<Dzi*t7z/a>mtkmz 

2ie>nT^Tt), HPA#«©fW«2^05 f -^IEa^ 
*l7t*^^T«> F I h^giMitT, F I N/t 

^•7 h»«*Bl 3K:<fcOBBUTftBr*. x-^e 



•1 '» 



5 

nx^&F I N/tfr* h£%gm^®l 1 KJ:Qft)MI 

2 iciest*. cnKj:9. 3^^->3>*wsn. 
«. £©&. 3*f->a>iifi¥Ri4B. muns 

tlft =1 * * -> 3 > C K a I" * 3 * 7 •> 3 >«$g $ Wmt 

s. 

[0 0 2 6] 0 3~0 8$#!SbT, 3*i^>3 

iCfcttSfliifbgB 1 0©«tE. »ffS»8JCKWr 

[0 0 2 7] 0 3~E8IC^-r->-^r>X0tt. ftgfK 
1 i:H-»«2!»«TCPCJ:S3Ht&f : foT^Sjifig§ 
fC. B&{b8Bl 0*&Bbfc«£©->-x>X&iSb 

ti>6. turn i tsisibgB i o m\*mmm%m-e$> 

[0 0 2 8] 03iI4B, TCP3^^7v3>fl|5tSt 
®$/-4r>X*:RLTV>*. fib. 0 3ttifiEBKIW« 

aKBiam® mm 2 *» s 3 * * -> 3 >« at ¥ii&§i& 

[0 0 2 9] TCPtli. Ar-y hcp/\y^lC»S3 
-H7-C-;Ph*CDS YN, ACK77y$ffifflU SY 
NAx-7 h (3-H7-f-;^*0SYN77M5ll:8 
SSnft/^2» K) , SYN + ACK/^7h (SYN 

y 7 V ? Vtfimz\\zmzzntzn>rv V) 

IkUACKn'ryh (ACK75M5 1 

[0 0 3 0] 3*d7->a>OBft#Ji*IBJ6-r-5imE«l 
# £ Ihfr £ «J; 0 , ->~Jr > 7. «H 3 1 0 4 © 2 «B#« 
T***. t^f,©->-y>XT%, KXftSBlOBS 
fllbfc/tiry h4(6aif««»T**. fib, ffijtfcS 
f 10T(t A^r-y hCSISft. Ax«y M*J©S(g7F 
VX. SB7HUX, S«tc#-H#^. 55T5fe5jt-h 
*©3**->a>K:BT3flMi 
*»BU KB<fc«ao»»tJa:-53*i'S'a>ibT 
n*^ -> 3 >fttt*B#ft 1 4 fcBBT*. 

[0 0 3 1] #cJC. E15tia6ttTCP3^^->3>» 
M®->-*->X**lTM. fib, 05ttjfiffiHK 
IW«©IH|t«l«>63*^->a>/!Mft^)i*B«ib. El 
6 tt£BKmfl©ff-Jm 2 6 n -> 3 B£ 

[0 0 3 2] TCPTit 3^.^->3>»»^f»Ctt. A 
-Ty h©A-yyrtlcfe53-H7^-;i/F©F I N. A 
CK77^fflL, FINALS (n-H7-f-JP 

h*©F I N77^*U»CRje$nfeAy-y h) . ACK 
)\>Ty h (ACK75^1 tCM:5£$n&A>ry h) R 
tfF I N + ACKA^y h (F I N77?tACK77 



(4) 19N¥l 1 - 2 5 2 1 7 9 
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[0 0 3 3] 3*?->3 >fimm<D->-f>Xh> 
-5H-SL«SlCctO. :>-T>Xte0 5i:06©2«g#£ 

[0 0 3 4] ifg® 1 #F I N/^y h£2HtbT3* 
*5IC. iSS5iftSBl OttSflbfcF I NA-r-7 bZF 

i na^t-7 ks^si 3tc-B.#«b. naMbBBi 

0£ttJm2©raT©Bft#il*7Ta©*#t>. i&S7£ 
/fl Sgtgbfee>> F IN/tdry h»«*»l 3CflM*bTt> 
•5F I h*IHm2l;:<IS2&U 4E-©*OA4ry 

Mi. S«bfcA$ry HSCBbTlK. 
[0 0 3 5] 2 ifiU > 3 >#Jfc¥HB£ PBJ6 b 

fc»&Ctt. ««fl:BfilOtt. BBbfcAiry h*«5 

[0 0 3 6] 3^77>-3>«?gf^)i^fTtinT^St# 

->3 >«»sb»u ->3 >*i»»anfcfiua 

T, g^T*3*7>'3>1i«£3*^3>iilB ! tS 

*0 3^1 4ICj;DilJ|irf 5. 

[0 0 3 7] #tC. 0 7 i:0 8 ttx-^CSII^© 

1^6>DATAAxy HfcifHSU B8 ttjlJffiKSHII© 
fH£tS2^e.DATAA7--> I- *i£miMrr**&£jK 

t. 

[0 0 3 8] Si^bSBl 0tt«-Ht«l*>6BJi«2'v 

(DT-fmxkznmitL. tf-#«8 2^etf»*si^©7 i 

-^(EattBB©#Bfc«oT^*. 
[0 0 3 9] BP*,. »jm2a»5ttjmi^©x-*C 
50 SIRfctt. iii)i{bgB 1 0 «. gilfcDATA (x- 

[0040] cncMb, w-»«i*»6tmc«2^7 s - 

^T©S&g£fr5. 
[0 0 4 1] ssi${bg« i o Ttt. 1 *5iHibfc 
DATAAxy h*2ISfi#ai ltC«fcOS«1-5i:> 
^■©A7--7 KC»JS-r*ACK- At-7 
ACKWy K^fiE^Sl 2fC±0fP^b, jt^m^g 
40 1 1 £j§bTff-g«UlCi£<IT-5. C©ACKAr-7 h 
tt, ff^2^fi£bTii<fr^# 1 fc©i3><^b7* 

-v-y h-cf^jaEbTaflfra. 

[0 0 4 2] d©ACKA^ry hSrStj-KofcfUfBl 

»*, «-*«2*teaaif©^a^«jjficttiibTai*K 

•B)6*/tyy K*fi3lbT*fc , bffl£»!rr*fc», 
DATAAr-7 h&MttTiim-rsCtC&S. 
[0 0 4 3] Sfc, iliji{bgei OlSSifbfcDATA 

[0 0 4 4] C©<fc^tCbT, DATAAr-y htttfflt 

50 «ia»&»«bjsafcB«i oca»-r*©-c. ft^is 
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[0045] c<d£$. **r*ntf. n#m2tfimm 

T*«B*£ (ACK) ;^h©M>HW>fHl/ 
TCP<D:/Dh3;i/«£f;:<*:0gifc£ftT^ 

[oo4 6] ua>u nafc&B i o eaaxicj: 
^laiiKt©^^^ hosjawpttt* aflf»^3i(B*n 

fcDATAW7 h 2 fcTB«fcffl«S*lTlf> 10 

H±©DATA/X4ry h*M- 
[0 0 4 7] CftK<fcO, IHi2)&^OACK/^7 

m i o zmLTftnm i ^ * ttntfli 2^mt>nzct\z 

[0 0 4 8] &2k2tl1tDATAWy S£gf§Lfcff 
g«2fcL DATA/^y HcttTfcACK/^y h£ 

[0049] tzzx. wcnmifrt>fft%m2^?-? 
tfmmznz>tz\z\$, Wfmmi&mmLtcDATA/* 
try hizMLx, mmimmi o^ack/^^ b*m 

3ltT^*fc», W®«|lT«S^-r^DATA/^^ 
[0 0 5 0] fct, H-fi2^DATAA^7 h 30 

A/^7 h^y77fBl 5£«tf bT*5<. 
[0 0 5 1] n*Tv h^^^TDATAAy^ HO 

X, mm^M&W^&l 6\z&QTCPe>W&¥M\Zft 
[0 0 5 2] H^^D-^-h^JBLT, 
^. 

[0053] ^^b^n i o tmwm 1 xtetm« 2 a> 
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*tia*©yt4ry hT*****«B1"* Ut7^ 
SI) o TCP0;^7h^tWl -tO/^yh* 
(EST* (Xx^^S 1 7) . 
[0 0 5 4] SftLfc/t*-? hT» 

[0 0 5 5] gfSLfcTCP/^y h(0n-H7^-;i/ 
h^77^a%t, S YN(/)77^XfiS YNtAC 

*>**BT* (Xf77'S3) . SYN77^X«SY 
N<hACKW^77^«^^tlTl^/^7 h 

(s yn;^7 hx\ts yn:+ack/^7 h) T*n 

a«#Hte;*nfci:«WU ^0n*^i/ 3 >tcH 

(Xf77 r S 1 7) . 
[0 0 5 6] SYN(^)77^JSYNi:ACK^ 

wtcp/^7 b<D3*>?i/3>mm*-?'v\z 

y hZmmtZ (Xfy^S 17). 
[0 0 5 7] IgSntMnW^aXOTCPW 

77^T, F I N#R« * ftt^T> ACK«^^tl 
T^ft^*53S^e«B"T* Ufy^S6) . FIN* 

»g$nt^t, ACK«s$nr^^ (fin/i 

gj&>£«B"f3 Uf7^S7) o »7LT^3»& 

fcL ^CDF I Nrtfry h£teiTf 3 Ufy^S 1 

7) . «7lT^ft^H ^COF I NA*y h<Dfc 

F I N/^7 H£giTf 3 (Xf7^S 1 7) . 

[0058] ±aao)«ia»c*auft^t>fc^^y hc^ 

(,>T, 3-H7>f-;H<a)77yTFINiACKtfH 

RpjcKssnT^sA^'^^saB-r* uf^^s 

9) o F I N<hACK077^t|^NfJCS^$nTl^ 

^*2*sB>ifimwLzntztmiLx. ttfot 

h^gMI"^) Uf^ys 1 7) . 
[0 0 5 9] £ffiLfc/1^ry hCDri-H?^ — ;UF©7 
7mCK*R£Sn, SYNStUFIN«<S«S 
nT^fc<f>rt>5rt>ft«BT* (Xf7ys 1 1) o AC 
K*<»j££*L SYNifcttF I N#BBtSttTif*&V> 
*£tt. tO/tiryh*«||-S»2 (aKEIHIM) 
i$nW*-7 hfrSAHMBb (Xt7^S 12) , ft 

(Xf7^S 1 7) o ML, ttff«2A^aflld 



9 

n, S YNW7 Y-PF I Nrttry ACK/t 
^•yhT&<. DATA/^yhCWACKWy 

•> h©(E3«ftgU E^>< fOACK («8§gJ&§) C 

s i 3) . euiafcftfc^s-f **£fctt. F I N/^ 
K©&S£$®L U^;/7S 1 4) . ^OACKIt 
*fj£-f£DATAA-^-;/ b£rty7 7^&l 5fr<bWm 
?Z Uf'^S 1 5) . *-©&fMC&StLfc^«£ 
tt. mK^©ACKtC*ff£;-f SDATA/^-;/ h£/N'-;/ 

S 1 5) „ HfftCi^t. SftbfcACKA^y htt 

[0 0 6 0] SfllU&y^y h#DATA/^y hf » 

^sut^nr^Tt^^feott. ■?•© shears (x 
T--y^s 1 7) . «-jn*i*»6aflrsftT#fcfe«)T* 
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